Spinal axonal injury transiently elevates the level of metabotropic glutamate receptor 5, but not 1, in cord-projection central neurons.
In investigating the effect of spinal injury on cord-projection central neurons, we found that rat rubrospinal neurons retained glutamatergic afferents and, in general, ionotropic glutamate receptor expression following spinal axotomy. Since glutamate also acts on second-messenger-coupled metabotropic receptors, the expression of group I metabotropic glutamate receptors, mGluR1 and mGluR5, was examined following similar treatment. mGluR1 expression began to decline in the perikarya 2 days postlesion and a day later in the neuropil. The decline slowed down by the fifth day and recovered in both the perikarya and neuropil 1 week postlesion. However, expression in both the perikarya and neuropil declined again and persisted up to 2 years postlesion. Similarly, the mGluR5 displayed an early transient decrease and returned to normal levels by 7 days post-lesion. However, rather than progressing to a secondary decline, the expression of mGluR5 increased to levels dramatically higher than those of control nuclei at 2-4 weeks postlesion, subsiding again by 8 weeks, and remaining low up to 2 years postinjury. Although mGluR5 has been shown to save cultured neurons from excitotoxic cell death, its elevated expression in the present model corresponds in time to an increased input/output relationship and excitability of the injured neurons as well as a period of maximal somatic shrinkage and cell loss. In addition to the cell bodies and dendrites, axon-like profiles also contain mGluR1. Their decrease following rubrospinal axotomy suggests that axonal injury may also compromise the presynaptic regulation of afferent activities onto injured cord-projection central neurons.